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Ll u L2 c conamu MetamoB Jala 1Ba MHOPOAepHBIX 
KOMIIJIeKca KaJIMMa C MOJIEKyJIaMV (POpMYJIBI. 


[ {CdCl2(CH30H)(L1)CdC12}2] COOTBETCTBEHHO. 
PeHTreHOBCKad KpMcTaorpapua MoKa3bIBaeT, 4TO 
muranyp! L1 u L2 ucnonb30BamM Bce 4eTbIPe WOHOpa 
a30Ta HW3 3BeHbeB {H-2-lIMpHaWIMeTaHeaMuHa IA 
XejlaTHpOBaHHa C WOHAMM KayMHaA Cc OOpa30BaHHeM 
CTaOWJIBHBIX MHOTFOAepHbIX KOMITIeKCbI. KoMImMJsIeKCbI 
TakKxKe CTAOMIM3MPyIOTCA 3a CUeT CYIIpaMOJIeKyIAPHbIX 
B3aHMMOJeHCTBHH, TaKHX KaK BOJOPOHbIe CBA3H HU 
ykulajika TIH-M, Kak 3TO HaOsOaeTcA TIpu ylakoOBKe 
KPHCTasIOB. 


1,2,3,4 v v 
ae CamapkaHycknit TocyapCTBeHHbIN 
YHUBCpCuTerT 


KuoueBbie = CJIOBa: ~=—s KPHCTaII, + XelaTupyromle 
JIMraHbl, CHHTe3, MHOTOAJepHbIX KOMIIJIeKca KajIMHA, 
cylpamoviekyu1a. 


Baeyzenne 


VUcnomb30BaHve MOCTHKOBBbIX JIMTaHOB, KOTOpble OOsaalOT CIMOCOOHOCTBIO XeIaTHpOBaTb KarxK [bili 
MeTasIIM4ecKHH IeHTp, COeMHeHHBIM JIMTaHyOM, BaKHO JIA OBbIMIeHHA cTaOWIbHOCTH 
MHOPOsepHBIX KOMIIICKCOB WIM yCHIeHHA B3aMMOJeHcTBHU MeTaswI—Metas [1-4]. Hampumep, Cru 
MW ero kKoyWerw cooOmmMIH O MHOrHX KOMIMUIeKcax, TOJyYeHHbIX W3 MOCTHKOBBbIX JIMTaHJOB, 
colepKalux H-2-lMpvqIbHBIe xXemaTMpyroutwe MOTHBbI, TaKHX KaK MOCTHKOBBIC 
reTepouMkMyeckne IMraHybl Ha OCHOBe M-2-lMpHyqusamMuHa c cepedpom(l), Meypro(Il) u 
nammayMemM(II) [2-5]. pu peakuwu c conamu cepeOpa uraHybl WeiicTBylOT Kak pacxoyalMecsa 
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MOCTHKOBbIC 3BCHbA, HpH4YeM TOJIbKO Ba H3 UYeTbIPeX MMPHAMHOBbIX KOJICI] y4aCTBYIOT B 
KOOpAHHalMN C OOpa3z0BaHHeM OJHOMePHBIX KOOPAHHAaWMOHHBIX TomMMepos. UM Haobdopot, upu 
peaxuuu c megpro(Il) uv nannaquem(I]) turaHq ucnomb3yeT Bce YeTbIPe BOHOpa a30Ta MWA 
KOOPAMHAalMN C MeTaJIIM4eCKHMHU WeHTpaMu VW OOpa3s0BaHHA CTAOWJIbHBIX JJMCKPCTHBIX JBYXbACPHBIX 
KOMIIeKcos [5]. Hapayy c 3THM HHTepecoM OBLIM TpeAMPHHATHI 3HAYHTeIIbHbIC YCHINA TO CO31aHHIO 
MOCTHKOBBIX JIMTaHOB C THOKHMH JM-2-NMpHAMIbHbIMH xelaTHpylouwuMu (cparmentamu [6-12]. 
JJOnOSIHMTeIBHEIM pa3eIMTesIeM B H-2-MMpVAWIbHbIX XeaTHpyIOWMXx (PparMeHTax ABILACTCA BaxKHO 
He TOJbKO OOecte4uHTb THOKOCTb, HO HM CBeECTH K MMHHMYyMYy BepOATHOCTh THAPOMM3a, KOTOPBIIt 
XapakTepeH JIA JPYIMX POACTBCHHBIX COeqHHeEHHH, OMMCaHHBIX B MTepatype [2,4,5]. Kpome Toro, 
HCIOIb3yaA THOKME MOCTHKOBbIC JIMTaHbl, MOKHO TMOJYYIMTb WHpOKH CieKTp KOMIUICKCOB U 
KPHCTaJIIM4eCKy!IO yIaKOBKy. 


J{u-2-lMpuyMiiMeTaHaMHH ABJIAeTCA IIpHMepoM rHOKOrO XeaTUpyrollero JIMraH Wa, KOTOPbIM COCTOUMT 
M3 MeTHJICHOBOM MpoOKaqKH MexKTYy QH-2-NMpHAWIbHbIMM KOJIbIaMH WM aMHHOM. (Puc. 1). 
CoequHenne ObuI0 H3y4¥eHO HM ee KONIeramMu B 2006 u MpozeMOHCTpupoBal MOTeHIMa B KaYecTBe 
IIpHrowHOTO AJId BTOPHYHOM NepepaOoTKH KaTaM3aTOpa B peaKI[MAX TepeKpecTHOTO CIlersIeHHA 
Suzuki [10]. JJo storo on ObIsI CHHTe3HpoBaH, H XMMMA KOOPAMHAMH Cc CONAMH pyTeHHa Obra 
uccneyqopaHa YUanrom u gp. [11]. Ognako Obiio HeOoNbIIMM yIHBIICHHeM OOHapyKUTb, YTO ITO 
xellaTooOpa3yrolliee CoesMHeHMe MeHee H3y4eHO, OCOOeHHO B Ka4yeCTBe CBA3YIOINETO 3BeHAa JIMTaH OB, 
M Wpw4wHa Takoro He3Ha4dHTesIbHOrO BHHMaHWaA He YIMOMMHallach HH B OHOM OTUETE. 
CrleqoBaTesIbHO, B COOTBETCTBHM C HallIMM MHTepecoM K pacllIMpeHHIO pellepTyapa MOCTHKOBBIX 
JMTaHOB, COdepxKallux THOKMe TMpPHAMIbHbIe (parMeHTHI, JOCTYMHBIX Wid UccHeqoBaHHit [12], u k 
Hccleqya UX KOOPAHHallMOHHy!O XHMHIO B 3ABMCHMOCTH OT THIIa JIMraHOB, MbI CO3asIM elle WBa 
HOBBIX JIBOMHbIX OMJ[CHTATHBIX MOCTHMKOBBIX JIMTaH]ja C 3JIEMeHTaMH, MIpHCOeMHeEHHbIMH K AIpy 
w30d@tanamuya (L1) u Tepedtanamuya (L2), kak NoKa3aHo Ha PucyHoK 1. 
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B mpunuune, xenaTupyrouMi On0K Wu-2-lMpuyMIMeTaHa MOXKeT KOOPAHHUPOBATECA Cc 
MeTaJWIM4eCKHMH IWeHTpaMH C MOMOLIbIO TpeX PeXKHMOB KOOPAMHAWMH, KOTOPbIC ABJIAOTCA 
XeJIaTHpYIOWIMMH, MOHOJ{CHTaTHbIMH WIM MOCTHKOBBIMH. Mexyzy Tpema ciiocobamnu TipeoOs1ajarolHM 
clocoO0oM KOOp_HHalHn AH2NMpUAWIbHOTO MOTHBA ABJIACTCA XeNaTHpOBaHHe Cc OrpeyesIeHHbIM 
MeTAJIJIM4eCKHM LCHTpOM Yepe3 Ba JOHOPHBIX aTOMa a30Ta. CileqOBaTeJIBHO, JaHHoe UccIeqOBaHHe 
IIPOBeAeCHO C LWeJbIO TaIbHeMMero H3y4eHHA XeAaTUpPYyIOWero MOTeHWMasa MOCTHKOBBIX JIMTaH]OB U 
ONpeeICHHA PeKUMOB XesaTHpOBAaHHA, pe IMOUNTAaeMBbIX CoeyqHHeEHHAMH L1 u L2 coorBeTcTBeHHO. 


Matepua.ibi 1 MeTOAbI 
Cunte3 .mranyos: |,3-N,N’-[Ouc(qu-(mmpuaMH-2-n1)MeTuI)] H30@Tanamuy (L1) 


V30dtanonsxnopuy (0,55 r, 2,8 MMOlIb) pacTBopsIM B WHxlopMetaHe (40 mi). 3aTeM K pacTBopy 
noOaBianM Wu-(2-mmpuaun)MetunamuH (1,01 r, 5,5 MMomb) 4 TpHoTHIaMHH (0,76 mi, 5,5 MMOJIb) 
HarpeBasIM C OOpaTHbIM XOJIONMIIbBHUKOM B TeyeHHe 72 yacoB. PacTBopuTelb ylalasIM B BaKyyMe C 
TOJyYeHHeM KOPMYHEBOrO TBepsOrO BelljecTBa, KOTOpoe coOupalu, MpoOMbIBaIH H3ITHJIOBbIM 
3*upoM, BEICYINMBAIM MU MepeKpHCTasWIM30BbIBaIN M3 9TaHOsIa Cc MouyaeHueM L1 B Buse cBeTIIO- 
KOpH4HEBOrO TBepAoro BelectBa (0,90 r, 63%). 


1,4-N,N’-6nc[(qu(mpHanH-2-n1)MeTHI)|TepeprasnamMua(L2), Tepedtanonn xnopuy (0,30 r, 1,5 
MMOJIb) pacTBopasM B uxopMetaHe (40 mu). 3aTem kK pacTBopy oOaBIamH qu-(2- 
nmupuazMs)Metuamny (0,55 r, 3,0 MMoub) wu TpvoTHIamuH (0,41 ma, 3,0 MMosIb) HM HarpeBaln c 
oOOpaTHbIM XOJIOAMJIbBHHKOM B TedeHve 72 4yacos. PacTBOpuTesb yaad B BaKyyMe C TOyueHHeM 
KOpH4HeEBOTO TBepzoro BeLecTBa L2. TBepyoe BeLecTBO MIPOMBIBaIM JH9THJIOBbIM 3:PUPOM, CyWIHIN 
MW MepeKPHCTaWIM30BbIBAJIM 3 9TAHOIIAa C HoNyYeHHem L2 B Bue MeJIKOAMCHepCHOrO KOpH4YHeBOrO 
TBepyoro BerecTBa (0,43 r, 57%). 


CuHTe3 KOMILIeKcoB KagmMua: [ {CdCl.(CH30H)(L1)CdCl}] 


PactBop CdCl» (0,037 r, 0,20 MmMomb) pacTBopsmM B MeTaHosle (5 Mil), HarpeBamM B TeyeHHe 20 
MHHYT, 3aTeCM OOaBIIAIM 0 KallIaM K pactBopy L1 (0,051 r, 0,10 MMom), KoTOpbI pacTBOpAIM B 
MetaHosie (10 m1). becujBeTHbIM pacTBOp JOMOJIHUTeEIbHO HarpeBasiM B TeYeHHe 45 MHHYT, Ipexye 
4eM OCTaBHTb JIA MCiapeHuaA pH KOMHAaTHOM Temiepatype. Uepes Tpw HeseuwH B pacTBope 
oOpa3osanca [ {CdC]2(CH30H)(L1)CdCl2}2] B Bue OectBeTHEIX KpHCTAaIJIOB C HH3KHM BbIXOJIOM 
(0,015 r, 16%). 


Pe3yIbTaThI H OOcy*KeHHe 


J{u-2-lMpvHMIMeTHIaMHH Ob] CHHTe3HpoBaH C HCIIOJIb30BAaHHeEM MeCTOJOB BOCCTaHOBHTeJIbHOTO 
aMVMHUpoOBaHHA, KOTOpbie TpeOyroT WByX cTaqMi peakWHii, OMMCAHHBIX B JIMTepaTypHbIX MeTOAHKaXx 
[14]. Ha mneppoiti craquu cnocoda yn-2-nupHazMIKeTOH OOpadaTEIBasIM THAPOKCHIaMHHOM Cc 
TOYAeHHeM OKCHMa J{M-2-TIMpHAMIKeTOHa WM BOCCTaHaBJIMBasIM IMHKOBbIM TIOPOLIKOM B BOJ{HOM 
pacTBope aMMMaKa C TlOJIyueHHeM M-2-nMpuAWJIMeTaHUMHHAa C BEIXOOM 90%. 


Kak BHaHO 3 KpHcTamiMuecKOH CTpyKTypbl, Ba TMPHAMIbHBIX KOJIbIja He ABIIAIOTCA 
KOMIIaHapHbIMH. Kosibija pacriosioxKeHbI B TpaHc-KOHMOpMallvAx, KOTOpble COM3HJIM ATOMBI a30TAa 
3 BYX TIMpHAMIbHbIX Koen. Takad KoHdopMalna HaOsOMalach B KpHcTalIMuecKOH CTpykKType 
POCTBeHHOrO XesaTupyrollero JMraHa, a WMeHHO 1|,2-Onc(qu-NMpuaqWIaMMHOMeTH)OeH30N [2]. 


YnaxosKka L2 craOunm3upyetca 3a C4eT CympaMosiekyIapHoro B3aHMoyelictBHa (C-H---77) Mexay 
aTOMOM BOOpoyza (eHHIbHOM TpyMibl KONO HW MOABecKa W3 TIMpHAWHa C Me?%KI[CHTPOBbIM 
pacctosuuem 2,788 A. Sro paccrosHue 61M3KO K JIpyruM paccTosHHAM B3aMMoOelicrBua edgeon C- 
H--- 71, ykKa3aHHBIM WIA pyrux coequHeHHH. 


389 | Published by “ CENTRAL ASIAN STUDIES" http://www.centralasianstudies.org 


Copyright (c) 2023 Author (s). This is an open-access article distributed under the terms of Creative Commons 
Attribution License (CC BY).To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/ 


CAJMNS Volume: 04 Issue: 04 | Jul-Aug 2023 


Buaipoy 


Baum yciieliHO UccieqoBaHbl CHHTe3 HM KOOPAMHAlMOHHad XMMMA Bak bl ONeHTAaTHbIX 
MOCTHKOBBIX JIMTaHOB CO 3BeHbAMH. B pe3yibTaTe 9TOTO UCCIeOBAHHA ObLIO MOATBEpKTeHO, ATO 
muranypt L1 u L2 ucnonb30Baii Bce YeTbIPe JOHOPHBIX aTOMa a30TAa 3 XeMATMPYIOWIMX 3BeHbeB IA 
CBA3bIBAHHA C MOHAMH KaJIMMaA MW OOpa3s0BaHHA CTAaOMJIbHbIX MHOTOAepHbIX KOMIIeKcoB. IloqoOHO 
J{PYruM JIMraHAaM, BKJIOUAIOWIHM [Ba H-2-lIMpHAWIMeTHIIbHbIX XeaTHpy!OWMX MOTHBA, JIMraH bl 
L1 uw L2 nerko coequHALOT Ba MeTasIa 


OU eCHTaTHbIM XCIaTHpOBaHHeM B WeHTpe KaxKTOrO MeCTaiiia. Pa6dora, OMHCaHHadA B STOM JOKYMCHTE, 
MO#KeET ObITb AOMOJIHUTCJIBHO paciiWpeHa WyYTCM WOUCKa YCJIOBHA, OlpaHH4HBarouWe THApoJM3 
JIMTaHTOB Wp peakWHW C COJLAMU Apyrux MeTasIOB, MOCKOJIBKY H3 STOTO UCCIICTOBAHUA MOLyT ObITb 
BbIJCJICHbI TOJIBKO KOMILICKChI KaJIMHA. 
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